STtin SYSTEM POR INSULA TION OF CONrPPTF STRUCTURES 
FIELD OF THE INVENTION 

(00011 The present invention relates generally to the insulation of concrete structures. 
More particularly, the present invention relates to a system for supporting spray foam 
insulation to an exterior surface of a concrete wail. 

BACKGROUND OF THE INVENTION 

(00021 In the construction of concrete structures, such as building foundations and 
conaete walls, it is often desirable to provide insulation to the exterior surface of the 
concrete. In the industry, exterior insulation is usually prefen-ed over interior insulation in that 
it generally permits complete coverage of the structure without the difficulty of running 
service conduits such as plumbing and electrical wiring through the insulation, as is required 
with interior Insulation. Moreover, exterior insulation can be completed without entering the 
stmcture and does not reduce interior floor space. 

[00031 Exterior Insulation is also advantageous over Interior Insulation in that it 
reduces temperature fluctuations in the concrete wall, can improve the energy efficiency of 
the building as well as reducing noise travel through the walls of the structure. Still further, 
and in the particular case where aluminium fonns are used for creating the structure, when 
the exterior surface of a concrete wall has been insulated, the interior surface of the concrete 
foundation, by virtue of the smooth finished surface that an aluminium fonri provides, 
requires only light plastering to provide a finished wall surface on the interior of the staicture. 
(00041 As is known, when a concrete foundation or building is constructed, concrete 

is poured between removable forms that are held in place by a two-dimensional an-ay of 
metal ties passing through the forms that hold and support the fomis until the concrete has 
set. After the forms are removed, the ends of the metal ties are broken off at the surface of 
the structure to provide a smooth wall. The interior and/or exterior surface of the structure 
may be insulated by various methods using different types of insulation. Such methods may 
include affixing rigid insulation panels to the interior or exterior surface of the concrete wall, 
spraying foam onto the exterior surfaces or by building supporting walls for holding flexible 
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insulation bats. For example, US 6.434,902 teaches the fastening of caps to fornn ties of a 
concrete wall to hold the rigid insulation panels against the concrete wall. 
[0005] One drawback of rigid insulation panel systems, particularly in the residential 

constnjction industry, is the difficulty in anchoring exterior finishing surfaces such as vinyl 
siding to the exterior surface of the insulated structure. In addition, the panels are awkward to 
transport and manoeuvre into place, often requiring the panels to be slid past a retaining 
system or to be held in place while a retaining system is affixed to the structure. 
[0006] More recently, the residential construction industry has benefited from the 
development of Insulating Concrete Fonm (ICF) systems, in which rigid Insulation panels are 
stacked and held in place by plastic or metal ties to create a fonn into which concrete is 
poured. In the finished structure, the ties extend through the foam to provide a nailing strip to 
enable the attachment of drywall to the interior surface, and exterior finish (such as vinyl 
siding) to the exterior surface of the wall. 

[0007] The prior art includes examples of ICF systems, such as U.S. Patent 

Application No. 2002/0124508 and U.S. Patent No. 6,647,686, which disclose a stud system 
for attachment to insulating concrete forms prior to pouring of the concrete. Spreaders are 
attached to the studs to hold apart the Insulated panels until the concrete cures. 
[0008] U.S. Patent No. 5,819,489 discloses a flow-through stud system for use 
between the panels of an Insulating concrete fomri system. The studs, when assembled, are 
generally l-shaped and have a web-like structure to allow newly poured concrete to disperse 
through the stud system. The insulated concrete forms are left in place to become the 
exterior surface of the wall. 

[0009] U.S. Patent Application No. 2001/0002528 discloses a spacing web frame 
assembly or stud system for holding apart insulating concrete fomis. The studs are 
connected by a reinforcing wire web that extends from one stud to the other, thereby holding 
apart the forms and allowing concrete to be poured between the forms. 
[0010] U.S. Patent Application No. 2003/0033782 discloses a wall tie bracket for 

providing spacing between insulating concrete forms, replacing the need for form ties and 
creating a void between the forms into which concrete is poured. 

[0011] U.S. Patent No. 3.730,476 discloses a system for fomning concrete. The studs 

used with the system are generally extnjded U-shaped metal studs, and are provided with 
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spaced apart holes to accommodate snap ties which extend therethrough and are releasably 
held by ordinary fastening wedges. The studs are removed following curing of the concrete, 
and are not intended to support exterior insulation or exterior finishes, 
[0012] U.S. Patent Application No. 2002/0178676 discloses a method to assemble 

insulating concrete fonms such that the forms (with attached studs) are held in place while 
the concrete is poured. 

(0013] In general, ICF's are costly and somewhat fragile, so care must be taken 

during concrete pouring to prevent bulging, shifting or breakage of the ICF's. Moreover, the 
limited strength of ICF's does not allow for proper vibration of the fomis to consolidate the 
concrete, resulting in voids and honeycomb within the finished concrete structure. The forms 
are also generally of an awkward size, making transport and storage inconvenient. 
[0014] It is therefore desirable to provide an improved system for Insulating the 

surfaces of concrete structures that enhances the application of spray foam to a concrete 
surface to both support the insulation and provide further finishing options. 

SUMMARY OF THE INVENTION 

[0015] In accordance with the invention, there is provided a stud comprising a first 

surface for abutting against a concrete wall, an anchoring system for anchoring the first 
surface to a form tie protruding from the concrete wall and a lateral web extending from the 
first surface for receiving and retaining insulation adjacent to the concrete wall. 
[0016] In accordance with a further embodiment of the invention, there is provided a 

method for affixing a stud to a concrete wall, the method comprising the steps of placing a 
stud in proximity to a concrete wall such that the stud engages a form tie protruding from the 
concrete wall and anchoring the stud to the form tie. In further embodiments, the invention 
also provides spraying foam insulation against the wall and between the studs and/or 
attaching a finishing treatment to the stud. 

[0017] In a still further embodiment, the invention provides a kit for applying insulation 

to the surface of a concrete wall, the kit comprising a plurality of studs for attachment to form 
ties protruding from the concrete wall, and a plurality of anchors for anchoring the studs to 
the form ties. In further embodiments of the kit, the kit includes an opening trim member, the 
opening trim member for operative engagement with a concrete wall adjacent an opening. 
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the trim member including an abutting surface for abutting an opening in the concrete wall, 
an extension member extending angularly from the abutting surface a second extension 
member for supporting attachment of a finishing surface. The kit may further include a comer 
stud for attachment to a wall corner, the stud including first and second wall contacting 
surfaces and first and second web surfaces extending outwardly from the first and second 
wall contacting surfaces, the first and second web surfaces interconnected by a hinge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Embodiments of the present invention will now be described, by way of 

example, with reference to the attached Figures, wherein; 

Fig. 1 is a cross sectional view of an embodiment of the invention as viewed from line 

A-A in Figure 2; 

Fig. 1 A is a cross sectional view of an alternate embodiment of the invention showing 
a resiliently-flexible tab; 

Fig. 1B is a side view of an alternate embodiment of the invention showing a nail 
hole; 

Fig. 2 is a front elevation of an embodiment of the invention; 

Fig. 3 is a side elevation of an embodiment of the invention; 

Fig. 4a and 4b shows an embodiment of a corner stud in accordance with the 

invention; and 

Figure 5 shows an embodiment of a brick mould abutting trim in accordance with the 
invention. 
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DETAILED DESCRIPTION OF THE INVENTION 



[0019] Generally, the present Invention provides a stud system for attachment to a 
new or existing concrete structure. The stud is used to support spray foam insulation against 
the concrete structure, while also providing an attachment surface for securing a finishing 
product to the structure. 

[0020] As shown in the embodiment pictured in Figure 1, a plastic stud 1 , having first 
and second abutting surfaces 10, 1 1 and a connecting web 13, is anchored to a concrete 
wall 2 by an anchoring system 20, 

[0021] As is known, fomri ties 3 generally protrude at regular intervals from either side 
of the concrete wall 2 following pouring and curing of the concrete. In a prefenred 
embodiment, the stud 1 includes a fomn tie receptacle 12 for a receiving locking pin 22 
through a fomi tie aperture 31 (collectively an anchoring system 20) for anchoring the stud 1 
to the concrete wall 2. 

[0022] Concrete fonms generally have openings for securing form ties at regular 
inten^als and, accordingly, it is preferred that the form tie receptacles 12 are fomied within 
the stud 1 at industry standard intervals. 

[0023] As shown in Figure 2, the first surface 10 is placed against a concrete wall 2, 
and includes extending flanges 14 for bracing the stud 1 against the wall 2. The flanges 
further include nailing apertures 15, for allowing the flanges to be secured to the wall 2, 
particularly when a fonn tie 3 is not present in the wall 2 at the desired stud location. A 
second surface 11 may further be provided to support the attachment of finishing treatments 
such as wallboard, vinyl siding, or stucco that may later be affixed to the structure. 

Connecting Web 

[0024] The web 13, as shown in Figure 3, connects the first and second surfaces 10 

and 11. and supports a layer of insulation between the concrete wall 2 and the second 
abutting surface. The web 13 is designed to include cross members 16 and spaces 17 such 
that when a series of studs 1 have been attached to the wall 2, foam insulation can be 
sprayed between the studs, and insulation applied to one side of the stud 1 can 
communicate with and adhere to the insulation on the opposite side of the stud 1 due to the 
spaces 17 provided within the web 13, thereby supporting the insulation. The spaces are 




preferably of optimal size, shape, and/or number to ensure Intenmingling and adherence of 
the foam on both sides of the stud. Intemningling will result in improved insulative properties 
in the completed structure by reducing thennal bridging across the stud as well as improving 
the strength of the combined insulation and stud system for supporting a finishing surface. 

Anchoring System 

[00251 With reference to Figures 1 and 3, the form ties 3 that are typically used in the 

constnjction of concrete walls are lengths of metal with a hole 31 near one or both ends of 
the tie 3. The ties generally protmde a consistent distance from either side of the finished 
conaete wail, resulting in the tie holes 31 also being a set distance from the concrete 
surface. The fomi tie receptacle 12 of the stud 1 preferably have a depth consistent with the 
protruding length of the forni tie 3, and the receptacle further includes an opening 21 for 
alignment with the tie holes 31 . 

[0026] The anchoring system 20 shown in Figure 1 includes the form tie receptacle 

12, the opening 21 within the receptacle 12, the tie hole 31, and a locking pin or anchor 22. A 
stud 1 is placed over one or a series of forni ties 3, and each fonm tie 3 slides within a 
conresponding receptacle 12 until the flanges 14 brace the stud 1 against the concrete wall 2, 
at which point the opening 21 is aligned with the hole 31 in the fomi tie 3. A lodging pin or 
anchor 22 is then inserted through the opening 21 and through the tie hole 31 . The locking 
pin 22 may have fins or flanges to prevent removal of the pin 22 once inserted. The locking 
system may further include the attachment of nails, screws, or other fasteners through the 
nailing apertures 15 of the flanges 14 and into the wall 2. 

Use of the Stud System 

[0027] Prior to pouring of a concrete structure, the concrete forms are assembled, 

and form ties are used to maintain the positioning of the forms during pouring and curing of 
the concrete. As noted above, the fomn ties are preferably evenly spaced such that they are 
vertically aligned, horizontally spaced in accordance with accepted stud spacing distances, 
and protrude from the concrete wall to a consistent distance. After curing and removal of the 
fonms, a stud In accordance with the invention is placed over vertically aligned fomn ties, with 
form ties engaging the receptacles 12 and associated anchoring system 20. The flanges 14 
will abut the concrete wall 2, and the tie holes 31 will align with the receptacle openings 21, 
allowing placement of an anchor or pin 22 therethrough. If any receptacle 12 does not 
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receive a form tie 3, or if a tie hole 31 does not properly align with its corresponding 
receptacle opening 21, the corresponding flanges 14 may instead be secured to the concrete 
wall by driving a nail, screw, or other fastener through the nailing apertures 15 within the 
flanges 14. 

[0028] When a series of studs have been properly fastened to the concrete wall 
surface, foam Insulation may be sprayed against the concrete wall 2. The insulation will fill 
the space between the webs 13 of each stud, and will bond or adhere on either side of the 
stud 1 due to the spaces 17 within the web 13 as well as to the concrete wall and any 
plumbing or electrical conduits or components. The studs will also provide a visual depth 
indicator to the sprayer so as to enable an even thickness coating to be applied. 
[0029] Following application of insulation between the studs 1 , the insulation may be 
trimmed such that it Is flush with the second surface 11 . A finishing treatment such as 
wallboard, siding, or stucco may then be applied to the wall by securing the finishing 
treatment to the second surfaces 1 1 . 

Studs for Specialty Applications 

[0030] When the stud system is applied to the exterior surface of a concrete structure 
such as a house, studs of various shapes, sizes, and configurations may be required. For 
example, a comer stud may be provided, as shown in Figure 4a. The comer stud 50 shown 
is generally rectangular, and includes perpendicular surfaces for attachment to the comer 
surfaces 2a of a wall. As in the standard stud described above, the corner stud includes a 
web surface 53 that is substantially perpendicular to the dependent wall, and the stud may 
be attached to a protruding form tie or may be othenwise affixed to the comer 2a by driving 
nails, screws, or other fasteners through the flanges 51 and into the wall. 
[0031] The comer studs may further be constructed with a hinged or othenwise 

adjustable joint 54, which allows the comer stud to be applied to a comer of any angle, as 
shown in Figure 4b. It is noted that even when the comer stud is adjusted to accommodate 
an obtusely angled comer, the web surfaces will allow Insulation to adhere on either side of 
the corner stud due to provision of a cavity 55, which may be filled with insulation, and is 
surrounded by web surfaces 53. 

[0032] Similarly, when using the stud system on the exterior of a wall near a window, 

another type of specialty trim member may be required. For example, as shown in Figure 5. 



-7- 




a window jamb trim member 60 is provided having a brick mould abutment surface 61 for 
affixing to the brick mould sun-ounding a window, a J-member 62 for affixing an exterior finish 
such as siding, and a connector web 63 extending from the brick mould to the J-member. 
The trim member may also provide an integral component of the window jamb. 

Alternate Embodiments 

[0033] It is recognized that certain elements described above may be substituted 

without departing from the spirit and scope of the invention. For example, the receptacle 
opening 21 and anchor 22 may be replaced by a receptacle 12 having an inwardly projecting 
resiliently-flexible tab 22a for engagement with the tie hole 31 (as shown in Figure 1 A) or the 
anchor may be replaced, for example, by a dip or by a rod extending through the openings 
21 of several studs 1 . A further embodiment is shown in Figure 1 B where the receptacle 12 is 
provided with a nail hole 22b, through which a nail may be placed so as to pass through the 
snap-tie hole 31 to secure the stud. 

[0034] Moreover, a stud may have any number of flanges or receptacles, and it is not 

required that a stud be secured to the wall at each flange or receptacle, only that the stud is 
sufficiently secured to the wall to support the foam Insulation as well as attachment of an 
exterior finish, if desired. 

[00351 The above-described embodiments of the present invention are Intended to be 
examples only. Alterations, modifications and variations may be effected to the particular 
embodiments by those of skill in the art without departing from the scope of the invention, 
which is defined solely by the claims appended hereto. 
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